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REMARKS 

The above amendment is made in response to the Office Action of February 26, 
2003, Applicant has enclosed herewith a copy of the marked-up version of the amended 
claims as required by 37 C.F,R. §1.121. The Examiner's reconsideration is respectfully 
requested in view of the above amendment and the following remarks. 

Claims 3, 15 and 16 have been canceled, without prejudice. Claims l f 2, 6-9 and 13 
have been amended, Claims 1, 2, 6-14 and 17-19 arc pending in the present application. 

Rejections Under 35 U.S.C §112, second paragraph 

Claims 8, 9 and 13-16 stand rejected under 35 U.S.C. § 1 12, second paragraph, as 
being indefinite. The Examiner has stated that claims 8, 9, 13, 15 and 16 recite method 
limitations while being dependent upon an apparatus claim, and that claim 14 has 
insufficient antecedent basis for the limitation "the inert gas." 

With respect to claims 8, 9 and 13, it is respectfully submitted that no method 
limitation is recited in claims 8, 9 and 13. Applicant has amended claim 8, 9 and 10 only to 
further clarify the claimed subject matters. Amended claims 8, 9 and 1 3 have no method or 
functional limitations, but clearly define the characteristics orthe first and second flow rates 
of the first and second ozone flows and the temperature of the heat, respectively, Thus, it is 
submitted that claims 8, 9 and 13 particularly point out and distinctly claim the subject 
mailer which Applicant regards as the invention. 

With respect to claim 14, Applicant submits that claim 14 depends from claim 1 
where an antecedent of the limitation "the inert gas" exists. That is, claim 1 recites in line 4 
a n inert gas suppIv u nit for providing "inert gas" to the re actor. Thus, the limitation "the 
inert gas" in claim 14 has the proper antecedent basis in claim 1 , 

With respect to claims 1 5 and 16, Applicant has canceled claims 15 and 16, without 
prejudice, 

Accordingly, Applicant respectively requests that the rejections under 35 U.S.C. 
\ 12 3 second paragraph, be withdrawn. 
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Rejections on claims 1, 2 and 14-16 Under 35 U.S.C. §W3(a) 

Claims 1, 2 and 14-16 stand rejected under 35 ILS.C. §103(a) as being unpatentable 
over Horic (U.S. Patent No. 5,928,428) in view of Tanaka (U.S. Patent No. 5,091,207) and 
further in view of Nozawa ol ah (US, Patent No. 5,290,381; hereinafter "Nozawa"). The 
Examiner has staled that Horic in combination with Tanaka discloses all elements and 
means of the claimed invention. 

Claims 1 5 and 1 6 have been canceled, without prejudice. Claim 1 has been amended 
to recite, inter cilia, a first mass flow controller connect ed to an ozone generator for 
prqiflflinft a first ozone flow to a reactor at a first flow rate a nd a second mass flow 
controller connected to the ozone generator for pr oviding a second ozone flow to the reactor 
at a second flo w rate, where the first and second mass flow co ntrollers are connected 
paralle l to each other between t he ozone generator and the reactor . In other words, in the 
claimed invention, the first and second mass flow controllers are connected in parallel to the 
same ozone generator, and the ozone is provided to the reactor in such a maimer that the 
first ozone flow is provided at the first flow rate from the first mass flow controller and the 
second ozone flow is provided at the second flow rate from the second mass flow controller. 
Further, amended claim 1 recites, inter alia, first and second ozone transfer units such that 
one of the fi r st and second mass flow controllers provides corres ponding one of the first and 
se cond ozone flows to the reactor at a time . 

Horic is directed to an apparatus for forming silicon oxide films on a wafer in 
manufacturing semiconductor devices. In Horie, oxygen-based gas is provided to a chamber 
merely to accelerate oxidation of TEOS gas which is deposited in an exhaust vacuum pipe, 
so as to reduce the amount of particles being deposited on the wafer, See col. 6, lines 9-19, 
Horie does not teach or suggest first and second mass flow controller s that arc connected in 
parallel t o a same ozone generator , a$ claimed in amended claim 1. Further, there is no 
disclosure or suggestion in Horie of any features such that first and sec ond mass flow 
controllers nrovidc first and second ozone flows at first and second flow rates, respectively, 
to a react or, as claimed in claim 1 . Further more, Horic docs not teach or suggest anything 
about first and second mas s flow controllers one of whic h provides corresponding one of the 
first and s eco nd ozone Flows to the r eactor at a time, as claimed in claim 1 < 

Tanaka i$ directed to an apparatus for chemical vapor deposition (CVD) process in 
manufacturing semiconductor devices. Tanaka merely discloses a CVD apparatus for 
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providing a reaction furnace with a gas flow having improved uniformity, In Tanaka, there 
is no disclosure or suggestion of first and second mass flow controllers that a re connected in 
parallel to a sa m e ozone generator, as claimed ia amended claim 1. 

No/awa merely discloses a plasma etching apparatus for manufacturing 
semiconductor devices, which has a cooling mechanism for protecting semiconductor 
wafers from heat during an etching process. Nozawa docs not teach or suggest anything 
about fi rst and second mass flow cont roll ers that are connected in parallel to a same o/one 
generator, as claimed in claim 1. 

Thus, Applicant submits that Horie, Tanaka and Nozawa, cither alone or in 
combination, do not render obvious the subject matter of claim 1 . Claims 2 and 1 4 depend 
directly or indirectly from independent claim 1, thus include all the limitations of claim 1 , 

Accordingly, it is believed that claims 2 and 14 are allowable due to their 
dependency on claim 1 which is betieved to be allowable for at least the reasons stated. 
Reconsideration of the rejections on claims 1, 2 and 14-16 is respectfully requested. 

Rejections on claims 3, 6-10, 12, 13, 17 and 18 Under 35 US.C §103(a) 

Claims 3, 6-10, 12, 13, 17 and 1 8 stand rejected under 35 US.C §103(a) as being 
unpatentable over Horie in view of Tanaka and further in view of Nozawa and Limb el al, 
(U.S. Patent No. 5,352,61 5; hereinafter "Limb"). The Examiner has stated that al I elements 
and means of the claimed invention are disclosed by the cited references. 

Claim 3 has been canceled, without prejudice. Claim 1 has been amended to recite, 
inter alia, a first mass flow controller connected to an ozone g enerator for providing a first 
ozone flow to a reactor at a fir st flow rate and a second mass flow cont roller connected to 
the nxnne g enerator for providing a second ozone flow to the reactor at a second flow rate, 
where the first and second mass flow controllers are connected paralle l to each other 
betwe en the ozone generator and th e reactor. 

As mentioned above, Horie, Tanaka and Nozawa, either alone or in combination, do 
not teach or suggest the first and s econd mass flow controllers connected in p arallel to a 
same ozone generator, as claimed in claim L 

Limb is directed to an apparatus for denuding a semiconductor substrate. Limb 
discloses gas lines for CO, C0 2 and inert gas flow. The CO, C0 2 and inert gas lines in 
Limb arc merely for providing a furnace tube with a "mixture" of CO and C0 2 gases or the 
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inert gas. See col. 2, lines 41-56 and coL 3, lines 9-1 8. Limb neither discloses nor suggests 
first and second mass now controllers conne cte d in parallel to a same oz one generator, for 
providing a reactor with f irst an d second ozone flows at fir st and second flow rates, 
respectively , as claimed in claim 1 . Further, there is no teaching or suggestion in Limb of 
first and second mass flow controllers one of which p rovides corresponding one of thcjiret 
and second ozo ne flows t o the reactor at a time, as claimed in claim 1. 

Accordingly, claim 1 is believed to be patcntably distinct and non-obvious in view of 
Iloric, Tanaka, Nozawa and/or Limb, Claims 6-10, 12, 13, 17 and 18 depend directly or 
indirectly from claim 1, thus include all the limitations of claim 1 . It is thus believed that 
claims 6-10, 12, 13, 17 and 18 arc allowable for at least the reasons given above for the 
independent claim 1, The Examiner's reconsideration of the rejections on claims 3, 6-10, 
12, 13, 17 and 18 is respectfully requested, 

Rejections on 11 and 19 Under 35 US. C §103(a) 

Claims 1 1 and 19 stand rejected under 35 U.S.C. §103(a) as being unpatentable over 
Horic in view of Tanaka, Nozawa and Limb and further in view of Nishikawa et al. (U.S. 
Patent No. 5,470,390; hereinafter "Nishikawa"). The iixamincr has stated that all elements 
and means of the claimed invention arc disclosed by the cited references. 

As mentioned above, Horie, Tanaka, Nozawa and Limb, cither alone or in 
combination, do not teach or suggest the first and second mas s flow controllers connected in 
parallel to a sa me ozone generator, for provid in g the first and second o zone flows at the first 
and sec ond flow rates, respectively, to the re actor, as claimed in claim 1, 

Nishikawa merely discloses an apparatus for supplying a mixture of different gases 
to a plurality of semiconductor manufacturing units. See col 2, lines 15-29 and col. 3, lines 
62-67. Nishikawa neither teaches nor suggest the first and second mas s flow controllers 
connected in parallel to a same ozone genera tor , for providin g the first and second ozone 
flows at the first and second flow rates, re s pectively, to the reactor , as claimed in claim L 

Thus, it is respectfully submitted that Horic, Tanaka, Nozawa, Limb and Nishikawa, 
cither alone or in combination, do not disclose or suggest the first and second mass flow 
controllers connected in paral }cj t o a same ozone generator , as claimed in amended claim 1. 

Claims 1 1 and 19 depend indirectly from claim 1, thus includes all the limitations of 
claim 1. Accordingly, it is believed thai claims 1 1 and 19 arc allowable for at least the 
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reasons given above for the independent claim 1. The Examiner's reconsideration orthe 
rejections on claims 1 1 and 19 is respectfully requested. 



'%> 'X) 



Conclusion 

In light of the above discussion, the subject matters of amended claim 1 include 
limitations, for example, the first and second mass flow controllers connected in parallel to 
the same ozone generator, that arc neither taught nor suggested by any, either alone or in 
combination, of the cited references. It is thus believed that all the claims now pending in 
the application are in condition for allowance. 

Accordingly. Applicant respectfully requests that the Examiner reconsider and 
withdraw the outstanding rejections. If there are any charges due with respect to this 
response, please charge them to Deposit Account No. 06-1 130 maintained by Applicant's 
Attorneys. 

The Examiner is invited to contact Applicant's Attorneys at the below-listed 
telephone number with any questions or comments regarding this Response or otherwise 
concerning the present application. 



Respectfully submitted, 
CANTOR COLBURN LLP 

By: 

David A. Fox 
Registration No. 38,807 
CANTOR COLBURN LLP 
55 Griffin Road South 
Bloomfield, CT 06002 
Telephone: 860-286-2929 
Facsimile: 860-286-01 15 
Customer No. 23413 



Date: May 22, 2003 
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MARKED-UP VERSION OF AMENDMENTS 

CLAIM AMENDMENTS 

Please amend claims 1, 2, 6-9 and 13 as follows: 

1. (Three Times Amended) A semiconductor ihin film deposition apparatus 

comprising: 

a reactor in which a wafer is received; 

a reaction gas supply unit for providing reaction gas to the reactor; 

an inert gas supply unit for providing inert gas to the reactor; 

an exhaust pump for exhausting gas from the reactor; 

an ozone generator for generating ozone to react with the reaction gas; 

a first ozone transfer unit having a first m ass flow controller connected to the ozone 
generator, for receiving the ozone from the ozone generator to provide the reactor with a 
first ozone [to be used] flow at a first flow rate for a thin film deposition on the wafer, 
wherein the first ozone flow and the reaction gas arc provided into the reactor at respective 

times different from each other; 

» second ozone transfer unit havin g a second mass flow controller connected to the 
ozone generator, for receiving the o/one from the ozon e generator to provide the reactor 
with a second ozone flow at a second flow rate for a the rmal treatment on the wafer, tho_first 
and second mass flow controllers being connected par allel to each other between the ozone 
generator and ihe reactor, wherein one of th e first and second mass flow contMlcrsjroyidcs 
corresponding one of the first and second ozone flo ws to the reactor at a time; 

an ozone control unit connected to the ozone generator in parallel with the first and 
second ozone transfer [unit] units, for receiving the ozone from the ozone generator to allow 
a certain amount of ozone to flow to the first and second ozone transfer [unit] unjts by 
removing an excessive amount of ozone generated by the ozone generator; 

a first selection valve connected between the first and second ozone transfer [unit] 
units and the reactor, for controlling [a] the first or sec ond o/.one flow [of the ozone] from 
the first or second ozone transfer unit to the reactor; and 

a second selection valve connected between the first and second ozone transfer [unit] 
units and the exhaust pump, for controlling [a] the first or second ozone flow [of the ozone] 
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from the first or second ozone transfer unit to the exhaust pump, wherein the first and 
second selection valves perform opposite operations at a same time. 

2. (Three Times Amended) The semiconductor thin film deposition apparatus of 
claim 1, further comprising a main valve disposed between the ozone generator and the first 
and second ozone transfer [unit] unUs, for controlling a flow of the ozone from the ozone 
generator to the first and second ozone transfer [unit] units. 

6. (Twice Amended) The semiconductor thin film deposition apparatus of claim [3] 
2, wherein the first ozone transfer unit further comprises; 

a first ozone transfer valve having an inlet connected to an outlet of the main valve 
orwhich inlet is connected to an outlet of the ozone gcncrator^o^ojrjlcjj^^ 
inlet of the fi rst mass flo^c^ntroller; 

[a first mass flow controller having an inlet connected to an outlet of the first ozone 
transfer valve, for controlling a flow rate of the ozone to be used for the thin film deposition 
on the wafer,] and 

a second ozone transfer valve having an inlet connected to an outlet of the first mass 
flow controller and an outlet generating the first ozone [to be used for the thin film 
deposition] flow to tire first and second selection valves. 

7. (Twice Amended) The semiconductor thin film deposition apparatus of claim 6, 
wherein the second ozone transfer unit Anther comprises: 

a third ozone transfer valve having an inlet connected to the outlet orthc main valve 
tnwhirl. Hi* inlet of the first o«mo transfer v g lve is connected, and an outlet connected to 
an inlet of the second mass flow controller ; 

[a second mass flow controller having an inlet connected to an outlet of the third 
ozone transfer valve, for controlling a flow rate of the ozone to be used for the thermal 
treatment on the wafer;] and 

a fourth ozone transfer valve having an inlet connected to an outlet of the second 
mass flow controller and an outlet generating the first ozone fa [to be used for the thermal 
treatment] to the first and second selection valves. 
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8. (Twice Amended) The semiconductor thin film deposition apparatus of claim [7] 
I, wherein [ihc first mass flow controller controls] the 1M flow rate oFthe first ozone flow 
[to be used for the thin film deposition] is in a range from about 1 00 seem to about 500 
seem, 

9, (Twice Amended) The semiconductor thin film deposition apparatus of claim 8, 
wherein [the second mass flow controller controls] the second flow Tate of the second ozone 
flow [to be used for the thermal treatment] is in a range from about 100 seem to about 20000 
seem. 

13. (Twice Amended) The semiconductor thin film deposition apparatus of claim 
12, wherein [the heater provides] the heat [at] has a temperature in a range from about 300 
°C to about 700 °C, 
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